Introduction
The most effecti\'e method of inducing tetra ploidy in sugar beets involves treatment of seeds with colchicine solutions. The best rewlts have been obtai ned by treatment of pregerminated seeds. These have prod uced more tetraploid plants than have treated dry, or ger minated seeds (7) 2. The colchicine concentra tions usually a pplied r anged hom 0,1 % to 0.8% (1,2, 3, 4, 5, 6, 7, 8, 9) .
The higher doses (0,:")%-0,8%) often produce malformed seed lings and decrease th e number of tetraploid pl ants obtained, To induce autotetraploidy it is desirable to trertt the seeds with the lowest colchicine concentrations possi ble. Effectiveness of treatment of sugarbeet seeds with the low colchicine co ncentra tions is the subject of the present report.
Materials and Methods
Effectivenss of the low colchicine concentrations, 0.0:>% and 0.1 % was compared with that of higher concentration of 0.4%, which is often used for inducing tetraploidy in sugarbeets. Sugar beet seed rinsed in wa ter during 3 hours was kept for 36-40 hours at 25~ C in cuvettes lined with wet blotting' paper. During this time the seed swelled, but the root tips did not emerge . Seeds of fiv e self-sterile mi.lltigerm populations and .of five self fertile monogerm inbreds re<1dy for germ ination (pregerminated seed) were treated for 16 hours ' with colchicine solutions. Trc<1ted seeds of each strain were planted in beds in the greenhouse in two replications. Two hundred seeds of each strrtin were planted (100 seeds per replication), Selection of tetraploid Co plants was based on the presence of diploid g:rtmetes. not on th e leaf characteristics. Plants on which the main inflorescense carried exclusively large pollen gTains (diploid g:ametes) we re selected as tetraploids and intercrossed, The young C. plants thus ob· tained have been checked for chromosome number and those ]OUR1'AL OF THE A. S. S. B. T.
having 36 chromosomes were selected. Methods of seed treat ment and of producing tetraploid plants, used in this experiment, have been previollsly reported (6, 7).
Experimental Results
The average effect of colchicine concentrations 0.05% , 0.1 % and 0.4% by treatment of all strains is shown in the 'fable 1 (s ummarized data). Seed germination decreased from 80.30% to 57.00% with increased colchici n e concentrations. In co ntrast to seed germination, percent ot seedlings affected rose from 25.34 to 63.42 when higher concentrations or colchicine were applied. Only 33 tetraploid plants (8.38%) were obt3ined in all strains treated by the low concentration (0.05%). A concentra tion 0.1 % increased the number of tetraploid plants to 104 (21.85%). A concentration 0.4 % produced 344 tetraploid plants (52.92%). In spite of the obviously more effective results from the treatment with the 0.4% concentration , the individual sugar beet strains responded differently to colchicine concentrations (Table 2) .
Seedling affection
Seedlings affected by colchicine are short with thickened hypocotyls and thickened, lobed leaws.
The Imvest colc hicine concentration (0. 05 %) affected seed lings in 7 of 10 stra ins. P ercen t ()f secdlings affected varied in these strains from 23.26 to 46.67.
The hi(!,hcr concentration (0.1 %) increased percent of affected seedlings in the same strains. For strains 661, 772 and 19, both low concentrations (0.05% and 0.1 %) were ineffective and did not produce affected seedlings.
The strcingC'st concentration (0.4%) produced the hiilhcst percent (44.79 to n.34) of seedlings affected in all strains, 1vith the exception of strain 33 , for which the 0.1 % concentration was more effective.
Tetraploid plants obtained
Treatment of seed with a concentration 0.05% produced tetraploids m three strains only. In two of these strains (126 and 520) the percent of tetraploids was low--17.14 and 19.35, respectively. In the third strain (33), which responded better to the low concentration, toc percent of tetraploids increased to 25.71.
Concentration 0.1 % produced tetraploid plants m 7 of 10 strains. Percent of tetraploids m six 01' these strains ·was not high, ranging from 10.00 to 29.17. In the seventh strain 33, a high percent (54.29) of tetraploids was obtilinecl ilfter treatment with 0.1 % concentration. The strongesl concentra tion (0.4 %) produced the highest p ercent of tetraploids (4l.30 to 63. 33) in all strains. For three strains 661, 772 and 19, both low concentrations (0.05% and 0.1 %) were ineffective. Tetraploid plan ts were obtained in these strains only after treatment with a concentration of 0.4%.
Colchicine concentration was th e main fac tor influencing variability in polypl o idy induction in these experiments ( Table  3 ) . The value of F calculated (275.92 and 1252 .71) for seedling affection and tetra ploid pl a nts obtained, respectively, greatly exceeded the tabul ar value' of F (3.55 at 5%, and 6.01 at 1% level ). The nex t fac tor causing variability was the responsive ness of the individual strai ns to different colchicine co ncentra tions. F calculated for seedling affection was 57.74 and for tetra ploids obtained, 60.46, aga inst a tabular F value of 2.46 at th e 5% level, and 3.60 al tbe I % level. Discussion and Conclus-ions A colchicine concentration or 0.05% is too low to induce tetraploidy in the majority of suga rbeet strains. An insignificant number of tetraploids was obta ined in only three strains after treatmem with this concentration.
A concentration of 0.1 % affected the majority of strains, but it did not prod uce a large number of tetraploids. For three strains, a concentration of 0.1 % was ineffective.
The 0.4 % concentration h ad a universal effect and produced the largest number of telraploids in all strains.
In inducing tetra ploidy, by seed treatment, n o t all morpho logically affected seedlings produced tetraploid plants . In these experiments, low colchicine concentrations were sufficient in some cases to affect seedlings, but not strong enough to double the chromosomes in the sub-epidermal tissu es from 'wllich the gametes develop.
In four strains treated with 0.05% concentration, 40.74%, 23.26%, 45.65%, and 35.38% of the seedlings were affected, but no tetraploiJ plants were obtained from them. Responsiveness of individual sugarbeet strains to different colchicine concentra tions has not been previously reported. Althoug'h an indication of this was noted in Savitsky (7) . Such responsiveness is, how ever, clearly demonstrated in these experiments. Three of 10 strains did not produce tetraploids at low concentrations of 0.05 % or 0.1 % , whereas, strain 33 responded very well to these concentrations. After seeds of the strain 33 were treated with concentration 0.00 % , 25.71% of the plants were tetraploid. Con centrations 0.1 % and 0.4% gave 54.29% and 58 .3 3% tetraploids, respectively. Thus, for strain 33, a concentration of 0.] % was almost as effective as a concentration 0.4%.
Actually, every line or popUlation should be treated with a particular colchicine concentration to obtain the best results. For the lines, which present some difficulties in being converted into tetraploids, the suitable concentrations should be found ex perimentally. However, for the majority of sugarbeet strains, treatment of pregerminated seed with concentrations from 0.2%, or 0.3 to 0.5%, as established in previous experiments (7), is highly effective.
Summary
The pregenninated seed of 10 sugarbeet strains 'were treated by 0.05% , 0.1 %, and 0.4 % colchine concentrations. A colchicine concentration 0.05 % is too low to induce tetra ploidy in the majority of strains. A higher concentration 0.1 % affected seed lings in the rn ajuri ty of strains, bu t did not produce a large number of tetraploids. The concentration 0.4 % produced the largest number of tetraploids in all strains. Individual sugarbeet strains demonstra ted different responsiveness to colchicine con centrations. Three of 10 strains did not produce tetraploids at concentrations 0.05% and 0.1 %, whereas 1 strain responded well to concentration 0.05%, and the concentration 0.1 % was as effective for it as the concentration 0.4 %. For the lines which present difficulties in being converted into tetraploids the suit able colchicine co ncentrations should be found experimentally. 
